Context: Health care environments have been changing rapidly, and one of the changes is to emphasize patient satisfaction. However, most studies assume that all patients integrate their health care attribute reactions in the same way to arrive at their satisfaction. Objective: The objective of this study is to investigate how patients' experience of pain influences their attribute reaction integration process and their overall rating of the hospital.
Introduction
The US health care system is a dynamic entity with many complex aspects and many different stakeholders. The health care expenditures have been increasing, and consequently, there have been many cost-containment measures. Despite these efforts, the quality of health care needs to be improved. The quality of care can be defined differently, but one of the common measures of health care quality consistently includes patient satisfaction.
As health care environments have been changing rapidly in recent years, there has been a greater emphasis on the importance of measuring patient satisfaction. This concern has been accelerated by the advent of the Affordable Care Act that mandated a tie between reimbursement and patient satisfaction. A higher patient satisfaction level leads to a higher reimbursement rates. Earlier patient satisfaction studies examined patients' characteristics such as age, gender, race, and education. 1 Although these studies were informative in demonstrating sociodemographic and socioeconomic disparities in patient satisfaction, it is not possible to develop an intervention program to change these variables. Other studies aimed at improving the psychometric properties of the patient satisfaction surveys. 2, 3 These studies focused on the validity and the reliability of the patient satisfaction surveys and contributed to the development of the Consumer Assessment of Healthcare Providers and Systems (CAHPS). Recent patient satisfaction studies analyzed how patients combine their attribute reactions to arrive at their overall satisfaction. 4, 5 Most patient satisfaction studies assume that all patients integrate their health care attribute reactions in the same way to arrive at their satisfaction. There are only a few studies that address the need to analyze subgroups of patients. 6 Surprisingly, one of the clinical areas that has had limited investigation is noninstitutionalized patients who have chronic pain. Further, very few studies have examined satisfaction with the hospital stay among patients with pain, and most have been done with such patients in an outpatient setting. One exception was a study by Kroenke et al who examined the extent to which self-reported physical symptoms (which included pain as one of several variables combined into a symptom severity index) among 2126 hospital medical patients were associated with satisfaction with care. 7 Patient satisfaction with care was associated with symptom severity score at discharge and degree of symptomatic improvement that occurred during hospitalization.
Over 100 million Americans have chronic pain each year. 8 Pain is defined as a sharp or a dull feeling triggered in the nervous system. The feeling may be sporadic or persistent. Although pain can be successfully controlled, it continues to be a significant problem for a large number of hospital patients, and the experience of pain detrimentally affects the patients' well-being. The costs of unrelieved pain include extended hospital stays, higher rates of rehospitalization, decreased earning potential of patients due to inability to work, and decreased overall health. Pain costs approximately US$635 billion annually in medical treatment and lost productivity. 8 In fact, pain medications are the second most prescribed class of drugs (after cardiac-renal drugs). 9 With patients commonly experiencing pain, increased attention is needed for how to effectively manage pain symptoms to improve the patients' health and satisfaction with care. Patients with pain tend to report lower overall levels of health in comparison to their counterparts without pain. 10 Because patients experience pain differently, it is difficult to develop a routine procedure to improve patient satisfaction. However, interdisciplinary teams working together to alleviate pain can enhance patient care. Physical symptoms that lead to substantial morbidity are associated with decreased satisfaction with care. 7 Physical symptoms such as chronic pain can lower the patient's experience within a medical clinic due to worsened emotional and mental status. 11 A few studies have found that particular attributes, that is, nursing staff, physician care, and room and staff care excluding nursing, of a hospital are associated with patient satisfaction. For instance, a caring nursing staff enhances patient satisfaction. 12 Hospitals can improve their patients' satisfaction by dedicating appropriate staff resources to improve pain management. Indeed, the patient-provider relationship can positively affect the patient's experience. 13 Another study conducted by Bhakta and Marco found that there was a significant association between patient satisfaction and a reduction in pain among adults in an emergency department. 14 These studies suggest the role of pain and the importance of pain care on patient satisfaction. However, to date, there has been no study that analyzes how patients with pain combine their attribute reactions differently from patients without pain. The influential levels of certain attributes on patient satisfaction may be different between patients with pain and patients without pain. This study investigates these possible different combining processes for patients with pain and without pain to arrive at their overall satisfaction.
Theoretical and Conceptual Framework
After patients are discharged from a hospital, they often receive a patient satisfaction survey to complete regarding their experiences during their hospitalization. Data from these surveys can provide important insights into hospital managers to identify mechanisms to improve the quality of care delivered to patients. Certainly, some experiences (aspects) are positive, whereas others may be less positive or even negative. The question is ''How do they arrive at their overall satisfaction given these multiple experiences?'' Arguably, one of the most well-known customer satisfaction theories that is relevant to this patient satisfaction study is the Fishbein model. 15 This model would explain that patients combine salient attribute reactions (experiences) to arrive at their overall satisfaction. Each attribute has a different weight (influential level), and thus, an attribute with a larger weight influences more than an attribute with a smaller weight on overall satisfaction. In addition, a good performance of an attribute can compensate for a weak performance of another attribute. The Fishbein model would suggest that to achieve maximum improvement in overall satisfaction, we should improve an attribute with a larger weight.
Pain in this study is measured with 1 question, ''Did you need medicine for pain?'' It is presumed that if patients need medicine for pain, they have pain. For analyses, it is possible to split the patient satisfaction data into 2 data sets: one with patients having pain and the other with patients having no pain and analyze them separately. However, this method would substantially limit the sample size and would make it difficult to examine statistically how patients with pain combine their attribute reactions differently from patients without pain. Thus, this study utilizes the entire sample. By capitalizing on the entire sample, it is possible to explore the interaction effects between attribute reactions and pain on overall patient satisfaction (overall rating) by creating a product term of each attribute reaction (nursing care Â presence of pain, physician care Â presence of pain, staff care Â presence of pain, and room Â presence of pain) and pain.
Methods

Data Source
This study utilized patient satisfaction data collected from 70 hospitals representing a large, national, private, not-for-profit hospital system. The data were collected as part of the public reporting of patient experience data known as the Consumer Assessment of Healthcare Providers and Systems, Hospital version (HCAHPS), a well-established and widely respected used instrument. The Agency for Healthcare Research and Quality (AHRQ) in the Department of Health and Human Services developed HCAHPS. The AHRQ had RAND Corporation, Harvard Medical School, and American Institutes for Research to carry out a rigorous, scientific process to develop and validate the HCAHPS instrument, and the results (psychometric properties including validity and reliability, credibility, usefulness, etc) have been confirmed and published elsewhere. 16, 17 The 70 hospitals are largely located in the midwest, southeast, south, northwest, and northeast and represent a range of hospitals in size, services, and geography. Critical access, community, and tertiary hospitals are represented in the data set. Data were collected through a multiwave mailed survey. Patients discharged from one of the hospitals were randomly selected and received the HCAHPS survey (generally within a week) in the mail and responded directly to the survey vendor. The survey vendor compiled the raw data and sent a data set to the health system's central office. The average overall response rate was 40%. This high response rate was achieved through the multiwave survey technique. This study utilized the data collected between July 1, 2011, and June 30, 2012, and analyzed patients who are aged 18 years and older.
Measures
The dependent variable in this study is measured by a single item that measures the overall rating of the hospital, ranging from 0 being the worst hospital possible to 10 being the best hospital possible. Patients' experience can be assessed using the 4 key independent variables-''nursing care,'' ''physician care,'' ''staff care,'' and ''hospital room.'' Each of these 4 independent variables is considered to be a construct and is created with multiple survey items with a 4-point Likert-type scale (always: 4, usually: 3, sometimes: 2, and never: 1) that measures the same construct. Specifically, each of the 4 independent variables (composite indexes) was calculated as an arithmetic mean of the items in the same construct. A representative item for the nursing care is as follows: ''How often did nurses treat you with courtesy and respect?'' The pain variable is a dichotomous item asking whether a patient needed medicine for pain (1 ¼ yes and 0 ¼ no). The interaction effects were analyzed by creating a product term for each independent variable as follows: nursing care Â presence of pain, physician care Â presence of pain, staff care Â presence of pain, and room Â presence of pain. Control variables include gender, age, educational attainment, and race. The age variable is an ordinal scale such as 25 to 29, 30 to 24, . . . 90 years or older. The educational attainment variable is also an ordinal scale such as complete the eighth grade or less, complete some high school but did not graduate, graduate from high school or earn a general educational development (GED), complete some college or earn a 2-year degree, graduate from a 4-year college, and complete more than 4-year college degree. The race variable is a dichotomous dummy variable for each race, and white is used as the reference racial group.
Analysis
This study analyzed how patients with pain combined their attribute reactions differently from patients without pain while controlling for their gender, age, educational attainment, and race. The different combining processes of patients with and without pain were assessed with the significance levels of the coefficients of the product terms. The general multiple regression model used in this study is shown together with the interaction effects and the control variables as follows:
where Y is the dependent variable, a is the intercept, b is a coefficient, X is an attribute reaction, P is the pain variable, and e is the error term. The first 2 terms of the right-hand side of the equation together with the error term are always used in a linear regression model, and the third term is an interaction effect. If the coefficient of the interaction effect is statistically significant, there is a difference between patients with and without pain for that attribute when they combine their attribute reactions. Throughout this study, an a ¼ .05 is used to test the significance level.
Results
There were 36 528 cases for the analysis, of which 13 020 cases were male patients and 22 431 cases were female patients. Regarding race, white patients accounted for most of the cases, 31 001 (84.9%), followed by African American 4856 (13.3%), Asian 432 (1.2%), American Indian/Alaskan Native 217 (0.6%), and Native Hawaiian/Pacific Islander 22 (0.1%).
As for pain, 10 269 (28.1%) patients were without pain and 26 259 (71.9%) patients were with pain, indicating there are many more patients with pain than patients without pain. The age and educational attainment variables were both measured at the ordinal level. There are more patients in the age-groups of 55 to 59 years (3337 cases, 9.1%), 60 to 64 years (3787 cases, 10.4%), 65 to 69 years (4139 cases, 11.3%), and 70 to 74 years (3821 cases, 10.5%). The educational attainment variable shows 2 adjacent large groups ''graduate from high school or earn a GED'' (11 441 cases, 31.3%) and ''complete some college or earn a 2-year degree'' (11 104 cases, 30.4%).
The descriptive results for the survey items and composite indexes together with the descriptions of all survey items are shown in the Table 1. All survey items in the nursing care, physician care, staff care, and room attributes show positive patient responses ranging from 3.03 to 3.85, with a score of ''4'' indicating the strongest level of rating. Among the 4 attributes (composite indexes), nursing care shows the highest of 3.7604 (in Table 1 , it shows 3.76), followed by physician care (3.7598), staff care (3.59), and room (3.55). The dependent variable of ''overall rating of the hospital'' has a mean of 9.00 (range: 0-10, with 10 representing the best possible score) and a standard deviation of 1.553. Note that the number of cases (N) for any composite indexes is always larger than the number of cases for any item in the same attribute because the composite index score was computed as long as patients responded to at least 1 item in the attribute.
The results of the multiple linear regression analyses are shown in Table 2 . Table 2 shows the parameter estimates, standard errors, and P values for the 4 attributes (nursing care, physician care, staff care, and room), pain, interaction effects, and control variables. The model accounted for 51.2% of the variance. All 4 attribute variables were statistically significant at the .05 level and positively related to the dependent variable (overall rating of the hospital). Among the 4 attributes, nursing care shows the strongest influence (1.223), followed by physician care (0.731), room (0.433), and staff care (0.193). The pain variable is statistically significant and is inversely associated, indicating that patients with pain were less satisfied with their hospital experience than their counterparts without pain.
Among the 4 interaction effect variables, 2 variables (physician and staff attributes) were statistically significant and, thus, demonstrated interaction effects. More specifically, the interaction effect of physician care Â pain variable was negatively related, indicating patients with pain put less emphasis on physician care than patients without pain. Conversely, the interaction effect of staff care Â pain was positively related, indicating patients with pain put more emphasis on staff care than patients without pain. The 2 other interaction variables were not statistically significant.
With reference to the control variables, a few of them were statistically significant and deserve some mention. For the race variables, only Asian and American Indian/Alaskan Native are statistically significant. Asians are less likely and American Indians/Alaskan Natives are more likely than whites to rate their overall hospital stay as favorable. The gender variable is statistically significant, and female patients tend to rate their overall hospital stay more positively than male patients. Age is statistically significant and positively related, indicating older patients are more positive than younger patients on their overall hospital stay. Educational attainment is statistically significant and is negatively related, indicating patients with more education are less positive than patients with less education on their overall hospital stay.
Discussion
The purpose of this study was to investigate how patients with pain combine their attribute reactions differently from patients without pain. First, this study found that patients with pain had a lower overall rating of the hospital than patients without pain. This difference is statistically significant, and the magnitude of À0.94 is quite large. This finding is consistent with previous studies. 10, 14 This study also showed that the pain variable interacted with physician care and staff care but not with nursing care and room. Patients with pain put more emphasis on staff care than patients without pain. However, patients with pain put less emphasis on physician care than patients without pain.
For patients without pain, the influential order of the 4 attributes is nursing care, physician care, room, and staff care, whereas for patients with pain, the influential order is nursing care, physician care, staff care, and room. There seems to be a minor difference between patients with and without pain. However, when the influential levels are quantified as seen in Figure 1 , it is clear that patients with pain and patients without pain are different. This quantification was performed by considering the parameter estimates of the significant interaction effects with the corresponding attributes. Note that a group of patients without pain is a reference group. For patients without pain, nursing care (1.223) is the most influential, followed by physician care (0.731), room (0.433), and staff care (0.193), and their influential levels go down almost consistently. However, for patients with pain, statistically significant interaction terms must be considered when evaluating the effects of these 4 attributes. Although nursing care (1.223) is still the most influential, other attributes have similar influential levels: physician care (0.731-0.182 ¼ 0.549), staff care (0.193 þ 0.317 ¼ 0.510), and room (0.433). For patients with pain, staff care becomes more influential and physician care becomes less influential compared to patients without pain, and thus, the influential levels of physician care and staff care are now close. These changes are noteworthy when hospitals treat patients with pain and patients without pain.
Why, then, do patients with pain put more emphasis on staff care and put less emphasis on physician care than patients without pain? One possible explanation is that patients see the staff as the individuals who can provide them more comfort during the pain experience. Patients may also see that the staff would prevent the pain by how they treat patients during the test or other routine activities. The shift with physicians suggests that patients do not see the physician-the dispenser of pain medication-as being critical to their situation. This may be because there is a tendency to go only so far with pain medication because of the risk of dependency. So, the physician is important to their care but important to a lesser degree in dealing with their pain. Patients with pain may see the staff as their supporters who would be always with patients during their stay at a hospital.
Limitations
This study utilized a well-established and validated patient satisfaction survey instrument and collected a large patient satisfaction data set from 70 geographically dispersed hospitals nationwide, with a very large sample size. Our study found some very informative, novel findings that contribute to a void in the literature. Despite the strengths of our study, there are some limitations that deserve mention. First, this is a crosssectional study where independent and dependent variables were collected at the same time. This type of study design can establish an association but not a cause-effect relationship. This study used the Fishbein model as the guiding theory for this study. However, an intervention study where an attribute is improved would clearly establish a cause-effect relationship. Second, the sample size of this study was large, and data were randomly collected. The data came from 70 hospitals nationwide. However, the sampling frame did not include all 50 states and was limited to Midwest, Southwest, South, Northwest, and Northeast of the United States. Thus, there may be some generalizability issue to other parts of the United States. Future studies are encouraged in those other areas to confirm the results of this study. Third, the study was able to control for some key patient-level demographic variables (age, race, gender, and educational attainment) and self-report presence of pain. However, the data made available limited us from controlling for other patient-level clinical variables such as comorbidities, self-rated physical health status, and mental health status. Fourth, pain is a complex psychosensory phenomenon, and different patients expect differently. Subgroup analyses of patients with different levels of pain, duration, and cultural backgrounds would help us understand this complex phenomenon. Lastly, there was no information on the facilitylevel characteristics of the hospitals. Future research should control for a wider range of patient-level and facility-level factors.
Conclusion
This study found that patients with pain are different from patients without pain. First, patients with pain rate their overall hospital stay lower than patients without pain. This study utilized 4 types of control variables (race, gender, age, and educational attainment), and thus, regardless of racial background, gender, age, and educational attainment, patients with pain rate their overall hospital stay lower than patients without pain. Second, nursing care is most influential regardless of pain. However, other attributes influence differently depending on the presence of pain. Physician care is clearly the second most influential attribute among patients without pain, but for patients with pain, the influence level of physician care decreases. Since staff care increases its influential level for patients with pain, the influential levels of physician care and staff care are about the same for patients with pain. Many patient satisfaction studies agree that patients regard nursing care more influential than physician care on their overall satisfaction in hospital settings, 5 and this study adds additional evidence to this body of literature. This study also found that staff care gains its influential level among patients with pain. Considering the number of patients with pain, it is critical to improve staff care. In this data set, 71.9% of patients have pain, more than super majority. It is suggested that hospital management needs to pay attention to nursing care and staff care to increase their patient overall rating of their hospital. These outcomes are informative and constructive for hospital managers since they supervise nurses and staff members. Due to this responsibility, hospital managers can be an impetus to provide guidelines and policies to improve communication and care delivery through staff and nurses, which in turn, could benefit the patients during their hospital stay. To combat lower satisfaction among patients experiencing pain, health care managers can utilize a variety of tools to improve the care delivered. DuPree et al found that patient satisfaction can be improved through the use of Six Sigma tools. 18 This indicates the potential for systematic and systemic changes to positively improve the patient satisfaction despite their pain status, and it is apparent that systematic efforts can improve patient satisfaction with pain management. 19 These efforts can most drastically improve the patient satisfaction.
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